Adverse effect of demineralized bone powder on osteogenesis of human mesenchymal stem cells.
Demineralized bone powder (DBP) has been used by clinicians for years to treat bone defects. Although DBP treatment often leads to successful bone healing, a number of studies using DBP have demonstrated poor bone formation. It is known that soluble factors released from DBP modulate bone formation. We hypothesized that DBP releases or interacts with soluble factors that modulate osteogenesis of mesenchymal stem cells (MSCs). Our in vitro study demonstrated that the expression of mRNA transcripts of bone-related markers decreased in osteogenic culture of human MSCs (hMSCs) with DBP compared to that without DBP. Using a high-throughput protein array, we identified insulin-like growth factor binding protein-1, thrombospondin, and angiostatin that were found abundant in the medium cultured with DBP. Separately, we detected a significant reduction of soluble calcium and phosphate in the DBP-present medium compared to that in the DBP-absent medium, and showed that hMSC osteogenesis was regulated by the amounts of soluble calcium and phosphate in the medium. Moreover, DBP was shown to sequester soluble calcium and phosphate in the medium, thereby depleting them from interacting with hMSCs during osteogenesis. This study provides a possible explanation to an important question associated with the use of DBP in clinical treatments.